Section of Orthopadies 793 I may here say a word about march fracture. A delightful explanation of its aetiology was given by Murk Jansen in a paper read at a meeting of the British Orthopsedic Association at Manchester in 1925, in which the author said: " A march foot is to the mid-foot what spastic flat-foot is to the lower leg." He ascribes this spastic change to a spasm of the interossei which prevents the flow of blood and lymph through their structure, thus giving rise to a local cedema. This cedema spreads to the periosteum, and by its pressure causes an absorption of lime salts and an imperceptible fracture.
I have found a reference stating, so recently as 1932, that a very " competent surgeon " recommended amputation for a march fracture, diagnosing the condition as a sarcoma. Fortunately the metatarsal was excised and examined microscopically as a preliminary. The section showed well-formed new bone with Jocal haemorrhage and a uniting fracture.
In the Army during the Great War it was a well-recognized condition, and the relative frequency of its occurrence gave some index to the fitness of marching troops. In civil life, however, it still persists, and I have seen three cases in nurses during the last six months occurring in the early months of training. The condition appears to manifest itself in an over-strained foot unaccustomed to prolonged periods of standing. It not infrequently occurs in people who have a congenital short 1st metatarsal, or a hypermobile one, in which the weight-bearing stress is thrown directly on to the thinner and more fragile units. These cases rarely come for treatment until the fracture has taken place. It is then wise to immobilize the foot until consolidation has been effected, and when work is to be resumed the patient should undergo a course of training. Particular emphasis should be laid on the importance of adequate support for the 1st metatarsal, otherwise if the patients begin work again without any effort having been made to prevent a recurrence, a second fracture may manifest itself, and a further period of immobilization and treatment may be required.
Fractures of the Phalanges of the Hand and Metacarpals
By NORMAN ROBERTS, F.R.C.S. THE figures in this paper are based on a series of 1,200 fractures of the phalanges and metacarpals, the reports of which I have collected from the records of the Fracture Clinic at the Liverpool Royal Infirmary.
It is clear from the number of cases that these injuries are very common, and the frequency with which malunion and stiffness of the fingers are seen indicates the importance of correct treatment. Loss of grip and of the usefulness of the hand is a more serious disability than the worst results of an incorrectly treated elbow or shoulder injury, and I feel that there is too great a tendency to regard these injuries of the hand as minor and trivial accidents, which are not worthy of the attention of the visiting surgeon and can safely be left in the hands of an inexperienced house surgeon.
FRACTURES OF THE PHALANGES OF THE FINGERS The total number of cases in this group was 510. Chip fractures and intraarticular fractures accounted for 73 cases. The shaft of the proximal phalanx was fractured in 286 cases, the intermediate phalanx in 51 cases, and the terminal phalanx in 100 cases.
(1) Fractures of the terminal phalanx.-The majority of these injuries are crush fractures, involving the tip of the phalanx, and are often complicated by injuries of the soft tissues and nail. Recovery in these cases depends largely on the progress of the soft tissue injury and the fracture itself does not requiretreatment in the ordinary case. Immobilization for a short period may be necessary if there is much swelling, or any infection, but every effort should be made to encourage active movements of the finger as soon as possible. Chip fractures of the base of the phalanx are seen following direct injury, and a chip fracture of the dorsal surface of the base is seen in mallet finger. Transverse fractures of the body of the terminal phalanx may be slow iD uniting, and if non-union supervenes and there is any impairment of function disarticulation through the terminal interphalangeal joint may be necessary.
(2) Fractures of the intermediate phalanx.
-Fractures of this phalanx are relatively uncommon and there were only 51 cases (10% of all fractures of the phalanges). The fracture is through the middle of the shaft and the common deformity is one of forward angulation. The treatment does not differ essentially from fractures of the proximal phalanx and need not be considered separately.
(3) Fractures of the proximal phalanx.-There were 286 fractures of this phalanx, accounting for more than half of all the phalangeal fractures. The typical fracture is a transverse one in some portion of the proximal half of the phalanx, usually about the middle of the shaft. Forward angulation occurs, often complicated by lateral displacement and angulation, together with a rotation deformity. One commonly sees these fractures treated with the finger in extension, and in this position it is very difficult to secure correction of the deformity. The fracture unites with some degree of forward angulation which seriously hampers the action of the flexor tendon, and when finger movements return it is found that there is a rotation deformity so that the fingers become crossed in the position of full flexion. This rotation deformity is very difficult to detect when the finger is in the extended position.
Various methods of splintage of the finger in the flexed position have been devised, many of them employing continuous traction to maintain the reduced position. It is doubtful whether this is necessary, except in comminuted fractures with a tendency to shortening. If a simple transverse fracture has been well reduced and splinted in the flexed position without traction there is no tendency to recurrence of the deformity or shortening. A palmar splint of bent wire or plaster is made to hold the finger in the flexed position and reduction is secured by traction with the knucklejoint flexed. The fingers should -lie parallel in the flexed position, to obviate any rotation deformity. A simple method of splinting, which I usually employ, is to strap the finger down in the flexed position over a tight roll of woo] or bandage placed in the palm. If only one finger is involved, care should be taken to see that the roll in the palm does not lie across the whole breadth of the palm and thus prevent free movement of the uninjured fingers. The strapping is applied along the dorsum of the hand in the line of the metacarpal and along the whole dorsal surface of the finger to the front of the wrist, where it is secured by an encircling band of strapping. It is often possible to dispense with the roll in the palm, in order to give complete freedom of movement for the remaining fingers. The patient is instructed in active exercises of the uninjured fingers, and should be supervised carefully during the first week to see that these exercises are carried out. The finger is splinted for from two to six weeks, according to the severity of the fracture and the age of the patient. Movements are usually slow in returning, especially if the fracture has been close to the proximal interphalangeal joint. No attempt should be made in the early stages of recovery to assist movement and the patient should rely entirely on his own active endeavours. In cases of severe fracture with marked swelling, and in old people, extension movement at the proximal interphalangeal joint may be very slow in returning and some months mav elapse before final recovery is reached. This troublesome stiffness appears to be an unavoidable complication of finger injuries, and the most that can be done to prevent it is to cut down the period of immobilization to as short a time as possible. Provided the patient avoids further injury to the finger and relies only on active exercises it is often possible to abandon rigid splintage of the finger after the first two or three weeks while the fracture is still tender and not firmly consolidated. Careful watch must be kept for any recurrence of the forward angulation deformity. Fractures involving the interphalangeal joints.-There were 73 cases in this group.
The majority were chip fractures of the marginal joint-surface complicating a sprain or dislocation of the finger. The fracture was commonly detected late, when an X-ray film was taken to account for the slowness in recovery of a sprain of the finger. There was a fusiform swelling of the affected interphalangeal joint and painful stiffness. The clinical appearance did not differ from that of similar chronic sprains of the finger without fracture, and it is doubtful whether the presence of such a chip fracture is of any importance. Operative removal, or replacement, of the detached fragment is probably misguided enthusiasm and is likely to increase the stiffness of the affected joint. Other intra-articular fractures show varying degrees of displacement and deformity with or without a dislocation of the interphalangeal joint. In the presence of any deformity, treatment by fixation in the flexed position, if necessary with traction, will minimize the displacement, but the prognosis is bad and painful stiffness of the affected joint is very common. Operative re-position may improve the X-ray picture but, as in intra-articular fractures elsewhere, the results are disappointing. The cases should be treated by a short period of splintage followed by active exercises, and if movements of the affected joint show no signs of improving an early decision should be made as to whether amputation is advisable. Many of these patients attend hospital for massage and physiotherapy for long periods and eventually have the finger amputated many months after the injury. This prolonged disability period can be shortened considerably by an early amputation as soon as it becomes obvious that the finger will not recover. This applies particularly to those intra-articular fractures involving the proximal interphalangeal joint.
FRACTURES OF THE FIRST METACARPAL
The total number of cases in this group was 185. Fractures of the base of the metacarpal accounted for 173 (93%) of these. Seventy-three belonged to the fracturedislocation type with involvement of the carpo-metacarpal joint and the remaining fractures involved the base of the metacarpal without extension of the fracture line into the joint.
(1) Bennet's fracture.-This type of fracture was found in 73 cases. The average age was 36 years, and 91 % of the patients were males. The primary injury is an outward subluxation of the base of the metacarpal and the secondary injury is a triangular or comminuted fracture of the " beak " which remains in its normal position as the base of the metacarpal displaces outwards. The subluxation can easily be detected on clinical examination and is comparatively easily and painlessly reduced by traction on the thumb and local pressure. If the traction is released the subluxation recurs. A position of extreme abduction and extension of the thumb is favourable to maintaining reduction. Most methods of splintage without traction are open to the objection that although the first reduction may secure a good position, relapse is likely to occur with recurrence of the subluxation. Malunion of these fractures results in a severe osteo-arthritis which is often a cause of disability in later years. The disability is seldom serious enough to prevent a patient from doing labouring work, but this fact does not justify carelessness in treatment.
Treatment by some form of traction in abduction and extension of the thumb is the most effective and certain method of maintaining reduction of the deformity. The most easily applicable method is to construct a wire frame in the manner of a Thomas splint and to incorporate this in a dorsal plaster case which fixes the wrist joint. Traction is then made on the thumb and local pressure is applied over the base of the metacarpal by means of a felt pad secured with strapping. The plaster should not cover the first metacarpal, so that the position can be checked by clinical examination from time to time. Continuous supervision of the traction and pressure pad is necessary, and with attention to detail it should be possible to secure perfection in all cases except those in which there is comminution of the base of the metacarpal.
The period of fixation should be in the neighbourhood of six weeks.
(2) Fractures of the base of the thumb metacarpal (not involving the joint).-There were 100 cases in this group, 36 of which were juvenile injuries. Sixty-four occurred in adults at an average age of 27; 93% were in males. The characteristic deformity in these cases is similar to that of a Bennet's fracture, but the angular deformity is independent of any injury to the carpo-metacarpal joint, which is uninjured. The fracture is often untreated and unites with backward angulation, leaving a local prominence for which the patient -seeks advice. The angular deformity limits abduction movement of the thumb a little but does not account for any painful symptoms and the function of the hand is unimpaired. In cases seen early, reduction of the fracture is accomplished by a forcible manipulation under anaesthesia.
The fracture is frequently impacted and may be difficult to reduce. If it is not reduced by a forcible manipulation, simple traction in itself is not capable of correcting the altered axis of the metacarpal. The reduced position should be held by a dorsal plaster case incorporating the thumb as far as the interphalangeal Joint. The thumb is incorporated in the plaster in abduction and extension and the plaster is moulded closely over the base of the metacarpal. Fixation should be for about four weeks, and with care it should be possible to secure full reduction of all cases. However, minor degrees of persistent displacement do not account for any disability and for this reason open reduction of delayed cases does not commend itself.
(3) Other fractures of the first metacarpal.-Apart from injuries to the base, fracture of this metacarpal is uncommon. There were six fractures of the neck and head of the metacarpal in this series and three fractures of the shaft. Three cases of fracture of the sesamoid on the ulnar side occurred as the result of hyperextension injuries. There was no displacement and they recovered quickly.
FRACTURES OF THE OTHER METACARPALS
The total number of cases in this group was 516, of which 84% were in males, the average age being 28 years. The distribution of the fractures is seen in the illustration ( fig. 1 ).
(1) Fractures of the neck.-Fracture of the neck of the 5th metacarpal is a very common injury. The invariable deformity is one of posterior angulation, with lateral deviation or angulation to one or other side. Correction of the deformity in recent cases is easily accomplished, but the fracture is often unstable and the deformity tends to recur. The corrected position is held by a dorsal plaster cast including the proximal phalanx of the affected finger. Traction is of no value in correcting the deformity and its use is unnecessary. Three or four weeks' splintage is necessary and the hand quickly returns to normal. If malunion occurs the function of the hand is not impaired, and no interference is advisable if more than a week or two has elapsed since the fracture.
Fractures of the neck of the other metacarpals are similar to those of the 5th, the index metacarpal being the next most commonly injured in this way.
(2) Fractures of the shafts.-The 4th and 5th metacarpals are most commonly involved in fractures of the shaft and the index metacarpal is least commonly affected. The fracture may be oblique, spiral, or transverse. The index and 5th metacarpals are especially liable to transverse fracture which in both of these bones is more common than a spiral fracture. This is probably owing to the fact that they are more exposed to direct injury which is the commonest cause of the transverse fracture. Fractures of the 3rd and 4th metacarpals are oblique or spiral in 75% of the cases. The deformity in such fractures is usually only slight and is in the direction of shortening without much angular deformity. Transverse fractures usually show some angular deformity and in the more severe cases there is complete loss of apposition, with angulation of the fragments backwards. The occasional cases of non-union are seen in transverse and low oblique fractures with displacement or following a compound injury.
Treatment of fractures of the shaft of the metacarpals need not be taken too seriously. Errors in treatment are most commonly due to over-splintage, with resulting stiffness of the fingers. In the majority of cases it is unnecessary to attempt reduction of the slight shortening by traction, since in the presence of swelling of the dorsum of the hand and fingers traction may lead to serious stiffness of the affected finger, and a long period of disability. It must be remembered that in the ordinary case of fracture of a metacarpal the natural recovery proceeds quickly and functional disability of the hand is rarely seen. All that is necessary in the oblique and spiral fractures is the application of a dorsal plaster cast and the early institution of finger movements. Finger movements should be full within a dav or two and the patient will be ready for work in about four weeks. If there is any angular deformitv this is corrected by a manipulation, and recurrence of backward angulation is prevented by moulding the plaster closely over the dorsal surface of the injured metacarpal. The plaster may be prolonged to include the proximal phalanx of the injured finger. cases without appreciable displacement, and in the presence of swelling of the fingers there is a great danger of serious and permanent stiffness of the fingers. In the more difficult cases, particularly in transverse fractures which are very unstable and grossly displaced, simple fixation of the fracture is not sufficient and traction is necessary. Traction is applied by skin extensions or by a wire through the pulp of the finger, the knuckle being flexed at least 45°. Any method which involves traction or fixation with the knuckle-joints in the extended position is to be avoided. The most serious cases of stiffness of the fingers following injury to the hand are those in which the knuckle-joints are held rigidly in the extended position.
Fractures of the base of the metacarpals.-The base of the 5th metacarpal is most commonly affected. The fracture frequently involves the carpo-metacarpal joint and in some ways resembles a Bennet's fracture. Very occasionally a slight subluxation of the base of the metacarpal is seen in association with the fracture. The deformity is seldom marked. Similar fractures of the base occur in the other metacarpals and occasionally the deformity is marked and necessitates a formal reduction and splintage with or without traction. The prognosis is good and the involvement of the carpo-metacarpal joints does not seem to lead to any appreciable symptoms.
THE ROLE OF MANIPULATION IN THE TREATMENT OF FINGER AND HAND INJURIES
Knowing that stiffness of the fingers is likely to occur after these injuries, one is tempted to advise manipulation or passive movements with massage for the purpose of preventing or correcting the tendency to stiffness. There can be no doubt, however, that forcible passive movement applied in the early stages of such injuries can do incalculable harm. The ultimate stiffness of a finger-joint is the result of fibrosis round, and in, the capsule of the joint, and the degree of fibrosis determines the degree of stiffness. The degree of fibrosis is itself determined by the severity of the original injuries, the persistence of swelling, and the presence or absence of further injury. Each attempt at forced passive movement is a further insult to the injured tissues and, even if performed gently, must do harm. Excessive callus formation is the result of excessive movement of a fracture, and in the same way excessive movement will induce excessive fibrosis in an injured finger-joint. In the early stages there should be complete rest of the injured finger and active movements only of the uninjured fingers. So much is, I think, generally accepted.
A much more difficult problem is presented in the late case in which stiffness is already established. Is forcible manipulation of any value now ? The results are varied. Painful reactions with swelling and stiffness follow the manipulation and the patient may be no better, or may even be worse, than before. Other cases may be greatly improved by a forcible manipulation and the manipulation may be repeated successfully, with a marked gain in finger movements which would not have occurred by natural means.
I think the criterion to be applied before attempting manipulation is that the patient has already reached the maximum natural recovery, and no further improvement is evident. Cautious manipulation at this stage of recovery may be of great value and rarely does harm. The fingers are bandaged in the flexed position after the manipulation and no active movements are attempted until the painful reaction has subsided-usually in a week or two. The manipulation may be repeated at intervals of three to four weeks. The most extreme disability is produced by stiffness of the knuckle-joints in the extended position. If the fingers are splinted in this position or, if owing to the presence of unreduced backward angulation of a metacarpal fracture, the knucklejoint is in a position of hyperextension, the lax capsule tightens and contracts, fixing the knuckle in this position. Correction of this deformity is best accomplished by continuous traction on a banjo type of splint with a palm piece in the cock-up position as a counter-point for the traction. The wire frame of the splint is bent down from day to day until it lies almost parallel with the flexor aspect of the forearm, and in this way increasing flexion of the knuckles is secured. The fingers can be unhooked from the splint a dozen times daily in order that the patient may practise active movements within the new range.
These conservative methods of splintage and manipulation will yield good results and are much more important than any operative measures for reconstruction or osteotomy of a malunited metacarpal fracture. It is my impression that severe disability is seldom the result of malunion or involvement of the extensor tendons in scar tissue, but is the consequence of stiffness of the fingers in the extended position.
In malunited fractures of the proximal phalanx, reduction of the angulation deformity by manipulative or open reduction must be the first consideration. When the deformity has been corrected the fingers should be allowed to recover from the stiffness naturally, to the fullest extent and then, if necessary, manipulative measures should be employed.
